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Abstract

“In an era of both utopian high tech and
unprecedented climate extremes, we are drowning in
information while starving for wisdom.” 1
The TEK-Way is a challenge to the long arm of
globalization by looking into multi-generational
wisdom, the hidden strength of every community but forgotten in the
endless race for “modernization”. It inspires a new relationship of justice
and coexistence by exploring and rebuilding an understanding of
traditional ecological knowledge and spreading awareness of its
importance and role in this era of climate change.
This thesis questions the band-aid recovery strategies of disaster
mitigation through an exploration of long-term adaptation scenarios by
hybridizing indigenous nature-based technologies into contemporary
systems to create resilient models for disaster preparedness.
Situated in India, this research explores the tribal communities of the
country, the Adivasis, who are considered the most threatened by climate
change to develop an understanding of their values, practices, and the
power dynamics and injustices around land tenure.
Cultures have existed and respected their landscapes for thousands of
years. The idea of ownership of land needs to have a paradigm shift. We,
as a species, need to come to terms with the fact that the environment is
not a commodity to possess by one. “Environmental degradation,
increasing social conflicts, and the loss of harmonious human-nature
relationships, local identity, and historical context become significant
topics of concern for the future.”2
Landscape Architects have the ability to develop and envision a more
inclusive response for the future and nurture resilient communities.
The TEK-Way unshackles and empowers the Adivasi communities by
acknowledging their rights over land, spreading awareness, and
respecting their practices and skills, which could be the future of climateresilient infrastructures.

1 Watson, Julia. Lo-Tek: Design by Radical Indigenism. Taschen, 2020.
2 Han, F. (2016). Connecting humans and nature for an ideal future. Retrieved May, 2021, from
https://www.lafoundation.org/resources/2016/07/declaration-feng-han
10
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The TEK-Way
Lexicon

Adivasi

Resilience

Tribal communities in India are called Adivasis - Adi
meaning “first” and Vasi meaning “Dweller” and hence,
are believed to be the first inhabitants of India.
They are India’s indigenous people and are geographically
dispersed unevenly throughout India but are essentially
found in pockets across the country – mainly the forested,
hilly, and mountainous areas.

A capacity to persist, adapt or transform in the face of
change in a way that maintains the basic identity of a
system.1
The TEK-Way, uses the forgotten traditional ecological
knowledge as opposed to newer hard structures as a
catalyst to make communities resilient and adaptable to the
changing world.

1 Lisen Schultz, acting deputy science director at the Stockholm Resilience
Center

Traditional Ecological Knowledge

Landless Laborers

Equity

Traditional Ecological Knowledge (TEK) is a cumulative
body of multigenerational knowledge, practices and beliefs
handed down through songs, stories and everyday life.1
They are the foundational systems with which these
populations operate. These systems are sustainable,
resilient, and is born out of nature. They grow stronger over
time, building a symbiotic relationship between species.
They do not exploit resources, instead sustain it.

An agriculture worker who does not own or rent any land,
and who earns a living by working on someone else’s land.
The Adivasis being forcibly removed from their lands by the
government were forced to become landless laborers.

Acknowledging that each individual/ community has
different circumstances and providing resources and
opportunities need to reach an equal outcome is equity.

TEK-Way

Migration

Coexistence

The TEK-Way is a challenge to the long arm of
globalization by looking into multi-generational
wisdom, the hidden strength of every community but
forgotten in the endless race for “modernization”. It
inspires a new relationship of justice and coexistence by
exploring and rebuilding an understanding of traditional
ecological knowledge and spreading awareness of its
importance and role in this era of climate change.

A movement from one region to another.
The problems related to landlessness and low family
income have caused migrations of the vulnerable
populations outside of their zones in search for work. This
migration has also caused their traditional practices and
culture to vanish.

Respect, equal opportunity, independent, social,
economical, political and justifiable life are some elements
of coexistence.
A shift in attitude and mindset is necessary for which a
platform to learn and break down stereotypes is necessary
to ensure a cordial relationship.

The governments in the face of a disaster come up with
solutions for citizens as a whole, but fail to recognize
the core issues. The TEK-Way seeks to challenge these
bandaid recovery strategies by developing cognizance of
their inherent and newer vulnerabilities to evolve a more
inclusive response and nurture resilient communities.

1 Watson, Julia. Lo-Tek: Design by Radical Indigenism. Taschen, 2020.
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Prologue
What is Traditional Ecological
Knowledge and why is it important?
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What is Traditional Ecological
Knowledge and Why is it
important?

Forests have become pastures for earthmovers and
coastlines the barns of the real estate lobby. In the
era of the Anthropocene, the devastation humans
have caused to the ecosystem is irrefutable. With
human populations increasing, natural resources are
depleting, environments are degrading, and identities are being lost
through globalization. Yet, we keep distancing ourselves from the
natural systems and lean on new technologies, disrupting the
environment and inviting crises.
Now, in the era of climate change and unforeseen catastrophes, we
realize that resilience and our survival depend on a thriving
environment.
Therefore, as designers trying to tackle these challenges, we need to
focus on integrating unacknowledged nature-based technologies with
current systems to develop a resilient future.
Indigenous communities were developing and working with
these traditional technologies from thousands of years ago,
also called by other names including Indigenous Knowledge
or Native Science1, Traditional Ecological Knowledge (TEK) is a
cumulative body of multigenerational knowledge, practices
and beliefs handed down through songs, stories and everyday
life.2 They are the foundational systems with which these
populations operate. These systems are sustainable, resilient,
and is born out of nature. They grow stronger over time,
building a symbiotic relationship between species. They do
not exploit resources, instead sustain it.
But with the inequitable impacts of transformations and issues
pertaining to climate change, global warming, rising sea level, this
knowledge and the communities already marginalized are on the
verge of extinction.
“Our global survival is dependent upon our thinking shifting from
‘survival of the fittest’ to ‘survival of the most symbiotic’ as a critical
first step. 3
1 Rinkevich, S., Greenwood, K., &amp; Leonetti, C. (2011). Traditional Ecological
Knowledge: For Application by Service Scientists [PDF]. Arlington: U.S. Fish and Wildlife
Service.
2 Watson, Julia. Lo-Tek: Design by Radical Indigenism. Taschen, 2020.
3 Watson, Julia. Lo-Tek: Design by Radical Indigenism. Taschen, 2020.
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Intention

A manifesto, statement, and question
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Building a narrative of
inclusion, justice, and
generosity

As an architect with a keen interest in the betterment
of society and the environment, my exploration
interests lie in a bottom-up, community-focused
design where personal biases are removed, and the
evolved design is molded by the voices unheard.
I have always believed in creating & designing spaces to extend the
boundaries of our perception & aesthetic experience, with a humanistic
approach that engages with the users’ emotions. Think of a parti sketch as
opposed to a drafted drawing; my aim lies in providing a framework/
foundation through design that is malleable to the stresses it faces—an
ever-growing dendrite.
Today, all that I strived for is under the attack of a deadly virus compelling
us to shift how we operate and interact as humans.
Though the coronavirus did not spare anyone, its impacts and devastating
consequences have not been equitable; communities of color have
suffered disproportionately from the pandemic. Due to fear of starvation,
thousands of India’s migrant workers were seen fleeing cities on foot to
return to their villages.
The Covid-19 pandemic has revealed the vulnerability of the
environmental, political, legal, economic, financial, and cultural systems. It
has made us rethink the current world we live in.
It has laid bare the fact that disaster relief is inequitable to specific
communities. They face the impacts of it disproportionately and are forced
to choose between starvation or migration.
Hence, instead of predicting what designing spaces “might be” after the
pandemic, we should talk about what it “should be”. We need to consider
this an opportunity to rethink how we live our lives, undo mistakes, and
create a resilient future. Therefore, as a way forward we need to displace
urban systems that advocate humans over nature and rediscover the
resilient nature-based technologies to create a symbiotic relationship with
nature.
As the world is rebuilding from the coronavirus pandemic, we as
practitioners need to write a new narrative of inclusion, justice, and
generosity and strive towards transforming it into a fortress of equity and
sustainability.

20

In context to that, the overarching purpose of this thesis is to explore
traditional indigenous technologies and work on how to hybridize these
indigenous, nature-based technologies with contemporary design to create
resilient models for disaster preparedness.
This thesis is designed keeping in mind the hilly district of Wayanad, in
Kerala, by focusing on the inequitable effects of climate change, decaying
water infrastructure, reconstruction challenges, and rising urbanization that
are acutely felt in this region.
Over the past two years, the district of Wayanad has been devastated by
floods and landslides, ruining a significant portion of it and the livelihood of
many. Yet, long-term recovery and rehabilitation continue to remain a
mirage.
Exploring the Adivasi of Southern India, I worked towards finding out about
their values and practices as well as power dynamics and injustices around
these communities who are the most threatened by climate change.
My ultimate goal is to challenge the band-aid recovery strategies by
exploring a long-term adaptation scenario in Wayanad’s changing
landscapes facing the effects of climate change and rising urban expansion
regularly and to help build an understanding of these communities and their
unacknowledged practices, which could be the future of climate-resilient
infrastructures and hence, inspire a new relationship of justice and
coexistence.
To pursue its purpose, this thesis aims to answer a series of key questions:
How can indigenous, nature-based technologies hybridize with
contemporary systems to foster resilient models for disaster
preparedness?
How can we ensure representation and generate dialogue between the
Adivasis, government, and locals to build a long-term equitable framework?
How can awareness of TEK be spread, in order to make the non-Adivasis
realize its importance, hence acknowledging it?
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TEK In Action
The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

The reminisce of the traditional indigenous
knowledge can be seen even today. However, many
of the practices are hidden because of it being
considered primitive. Indigenous technologies are
not lost, only hidden by the shadow of progress in
the remotest places on Earth.1
“TEK in Action” introduces some of the practices
identified and investigated through this research to
understand how these communities live in a
symbiotic relationship with the environment.

1 Watson, Julia. Lo-Tek: Design by Radical Indigenism. Taschen,
2020.
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TEK in Action

Kaipad Farming,
Kerala, India
The Kaipad system of rice cultivation is an indigenous and integrated organic
farming system in which rice cultivation and aquaculture are practiced
together in coastal brackishwater marshes, which are rich in organic matter.
In this type of rice cultivation, a single crop of rice is grown in the low saline
phase of the production cycle (June to mid-October) on soil mounds, to be
followed by prawn farming during the high saline phase (November to April).
The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

Rice farming is carried out in a purely natural way in Kaipad relying on the
monsoon and the sea tides. Indigenous cultural methods coupled with local
saline resistant paddy varieties have made rice cultivation peculiar to this area.
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TEK in Action

Surangam Underground Aqueducts,
Kerala, India

It is a horizontal well mostly excavated in hard laterite rock formations. The
excavation continues until a good amount of water is struck. Water seeps out
of the hard rock and flows out of the tunnel. This water is usually collected in
an open pit constructed outside the surangam.

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

A surangam is about 0.45-0.70 metres (m) wide and about 1.8-2.0 m high.
The length varies from 3-300 m. Usually several subsidiary surangams are
excavated inside the main one. If the surangam is very long, a number
of vertical air shafts are provided to ensure atmospheric pressure inside.
The distance between successive air shafts varies between 50-60 m. The
approximate dimensions of the air shafts are 2 m by 2 m, and the depth varies
from place to place.
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TEK in Action

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

Living Root Bridges,
Meghalaya, India
A living root bridge is a type of simple suspension bridge formed of living
plant roots by tree shaping. They are common in the southern part of the
Northeast Indian state of Meghalaya. They are handmade from the aerial
roots of rubber fig trees (Ficus elastica) by the Khasi and Jaintia peoples of
the mountainous terrain along the southern part of the Shillong Plateau.
Most of the bridges grow on steep slopes of subtropical moist broadleaf
forest between 50m and 1150m above sea level. As long as the tree from
which it is formed remains healthy, the roots in the bridge can naturally
grow thick and strengthen. New roots can grow throughout the tree’s life
and must be pruned or manipulated to strengthen the bridge.
A living root bridge is formed by guiding the pliable roots of the Ficus
elastica tree across a stream or river, and then allowing the roots to grow
and strengthen over time until they can hold the weight of a human being.

Image from: Watson, Julia. (2020) Lo-Tek: Design by Radical Indigenism. Taschen.
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TEK in Action

Bheri Wastewater Aquaculture,
Kolkata, India

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

The bheri wastewater aquaculture system in East Kolkata wetlands is a living
and incredibly resilient circulatory system. The system, made up largely of river
channels and flat-bottomed fish ponds known as bheris, operates at once
as a sewage treatment facility for half of the city, a fishery, agricultural field,
rice paddy network and community hub. It works by directing the city’s waste
water through the bheris and several steps of filtration before eventually
redistributing it to farms, fields and rice paddies. This organic technology
features 300 fish ponds that clean sewage while simultaneously producing
food. Using a combination of sunshine, sewage, algae and bacteria,
wastewater is broken down over the course of about 30 days. Unfortunately,
the system is under increasing threat due to a rapidly growing population and
urban development.
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The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

Chapter One

The People

32
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India is one of the most diverse countries and is called
the land of unity in diversity as different communities
live together in a single society. There are thousands of
unique and distinctive cultural and religious practices
in India, and religion plays a vital role in most people’s lives. One such
practice is that of the caste system, the oldest and still ingrained in every
sector of society. From the economy, politics to social areas, the caste system
is still very existent.

A brief introduction to
India’s Caste System

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

The caste system is a complex social structure. Discrimination and
segregation based on religion and caste system are widely practiced and
has been persistent over many years. It continues to significantly impact the
personal, social, educational, and political aspects of the society and as well
as the built environment.
For centuries, India’s caste system has dictated and influenced the social and
religious life, with each caste occupying a specific place in the pyramid of
hierarchy.
Over the years, this caste system has become an integral part of society, in
segregating the indigenous from the non-indigenous in India. This system
has bestowed privileges on certain communities, repressed the other.
Though independent India’s constitution banned discrimination based
on caste and attempted to correct historical injustices by announcing
reservations in government jobs and educational institutions for scheduled
castes and tribes, the segregation based on castes still fairly remains, placing
the Adivasis in the lowest position of the caste hierarchy.

The Adivasi Communities

Tribal communities in India are called Adivasis - Adi
meaning “first” and Vasi meaning Dweller and hence,
are believed to be the first inhabitants of India.
They are India’s indigenous people and are
geographically dispersed unevenly throughout the country but are essentially
found in pockets mainly the forested, hilly, and mountainous areas.
The Adivasi presence in India is thought to pre-date that of the dominant
Aryan population, and their distinct identity has many aspects: language,
religion, a profound bond linking the individual to the community and
to nature, minimal dependence on money and markets, a tradition of
community-level self-government, and an egalitarian culture that rejects the
rigid social hierarchy of the Hindu caste system.1

1 Bijoy, C R & Bhengra, Ratnaker & Luithui, Shimreichon. (1999). The Adivasis of India.
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The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

Forest plays an essential role in the whole life cycle of the Adivasis. 'They
live in a symbiotic relationship with nature. This has been their way of life
for generations, and this is the life they enjoy and know how to lead—and
hence 89.9 percent of them still live in or near the forests,'1 even today.
However, globalization, liberalization, and privatization have forced them
to abandon their land, territory, and resources. For decades, they have been
struggling to survive.2
Forests provide the Adivasis their essential livelihood resources, like food
and shelter, and acts as their support system in terms of identity, culture,
tradition, spirituality, autonomy, and social security.
However, they do not merely utilize forests for their needs; instead, they
also help conserve it through various nature-based traditional practices that
support the forests thrive and be resilient to any outside forces.

Today, the Adivasis traditional homelands have been taken away in
the name of industrialization, tourism, plantation, mineral exploitation,
developments, and nature & wildlife parks. This ‘internal colonization’
combined with globalization forces has forced the displacement and
alienation of Adivasis from their land, territory and resources. They are
pushed out of the forests to serve the corporate interest, resulting in
resourcelessness, landlessness and impoverishment of the community.

1 Statistical profile of Scheduled Tribes in India. Ministry of Tribal Affairs (Govt. of India),
2013.
2 Dungdung, Gladson. Adivasis and their Forests. Adivasi Publication,2019.
38

Images from: Thummarukudy, M., & Peter, B. (2019). Leaving No One
Behind: Lessons from the Kerala Disasters [PDF]. Kozhikode, Kerala, India: The
Mathrubhumi Printing and Publishing Company Limited.
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“Forest Department, India’s biggest landlord,”
Natural resources were considered as commons and
never exploited. The Adivasis had a symbiotic
relationship with nature.

The invasion of the Aryans led to
invading the Adivasi lands.

The British rule converted the forests to a commodity.
Resources were traded, forests were cleared in the name of
development and the Adivasis became landess laborers.
The Forest Act of 1864 formed by the British government
declared that any land covered with trees, brush wood
or jungle was governmental property. The Adivasis
became illegal occupants or ‘encroachers’. The Forest
Act, 1878, further provided for the classification of forests into
‘protected forests’, ‘reserved forests’ and ‘village
forests’. The 1927 Indian Forest Act remains the main legal
basis and Indian law for depriving the Adivasis of their
forest rights. The imposition of this 1927 Act has led to
intense conflict between the Adivasis and forest officials
through-out the twentieth century.
The forest-keepers became exploited workers. Furthermore,
the Forest Conservation Act, 1980, has placed all forests
under the central government, in addition to being under
the concerned state, centralizing the powers further.

40

Post Independence, the governments still
followed the laws formulated by British
Colonialism to legally take over Adivasi
territories.
The state governments have formed
development policies which have
made it easier for outsiders to enter
and settle in the areas and extract
resources.
New acts were introduced that provided
powers for land acquisition for
‘national interest’ or ‘public
pur-pose’. While Adivasis are being
displaced by such movements, and they
are not entitled to any of the
profits.
Today, most of the Adivasi communities
are labourers to plantation owners and
are forced to move out of forest
territories and merge into the nearby
villages.
41

Chapter Two
The Place & Case
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The Place
Kerala, India

Kerala is in the southern peninsula of India,
sandwiched between the Arabian Sea and the
mountain ranges of the Western Ghats.
Kerala is home to numerous rivers, lakes, backwaters,
and estuaries and is positioned in close proximity to the sea. The state is
also highly vulnerable to natural disasters like floods and landslides, severely
impacting the state’s vulnerable populations
In the years 2018 and 2019, during the monsoon seasons, Kerala witnessed
one of the worst and devastating floods due to massive rainfall caused by
depressions in the Bay of Bengal. The impact of rain varied across the state.
The hilly and mountainous districts experienced severe landslides, while the
low-lying areas faced massive floods leaving the entire region with grave
repercussions.



Wayanad, a district in Northern Kerala, witnessed a heavy-handed round of
these floods and landslides. These disasters though naturally triggered as a
consequence of climate change they are also human-made.
All the district villages were affected. The losses endured in the disaster
were immense, with a considerable loss of lives, agriculture, livestock, and
significant damage to the houses, leaving most at-risk populations landless.

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities
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Landslide Prone Zones

Flood Prone Zones
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The floods and landslides of 2019.1

1 Images: Thummarukudy, M., & Peter, B. (2019). Leaving No One
Behind: Lessons from the Kerala Disasters [PDF]. Kozhikode, Kerala, India:
The Mathrubhumi Printing and Publishing Company Limited.
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The Case
Wayanad, Kerala, India

Wayanad is well known for its beautiful lush
landscapes and is often called the “Green Paradise
of Kerala” with its paddy fields and various
plantations. The district is located at the
southwestern tip of the Deccan Plateau at an altitude of 2300 feet above
sea level.
With a sizable tribal population, Wayanads cultural fabric heavily derives
from these communities’ cultural practices and ways of life.

PANIYANS

11° 50’ 0” N

11° 40’ 0” N

Over the years, Wayanad has fallen prey to multiple landslides of varying
magnitudes during the monsoon seasons threatening lives and properties.
The devastation caused by landslides has ruined a significant portion of the
district and the livelihood of many, particularly the tribal population who
make up most of Wayanad. They get displaced and are forced to migrate; it
is noticed that during such disastrous events, these communities
substantially lag and are at the forefront of the threatening impacts.

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

Wayanad being in the pulpit of the effects of climate change, decaying
water infrastructure, reconstruction challenges, and rising urbanization,
requires a long-term resilient recovery strategy that works in symbiosis with
nature and does not build a fortress against it.
11° 30’ 0” N
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“Our homes are destoyed,”

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

“Where do we go now?,”

“Our lands are washed away,”

“The findings reveal that ad hoc measures to address
the impact of the disasters on the vulnerable
populations serve only as a partial solution and do
not address their historical vulnerabilities.”1

1 Thummarukudy, M., & Peter, B. (2019). Leaving No One Behind:
Lessons from the Kerala Disasters [PDF]. Kozhikode, Kerala, India: The
Mathrubhumi Printing and Publishing Company Limited.
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Chapter Three
The Approach
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The Approach

Disasters impact people uniquely. Kerala is one of the
leading states in India concerning human
development. The rescue and recovery efforts taken
forward by the state were impeccable. However, a
long-term scenario remains a mirage. The lessons
learned from the disasters and the response revealed that all the
vulnerable populations substantially lag and do not enjoy the human
development that the state celebrates. Within each vulnerable group, there
were subpopulations with differential and layered vulnerabilities. The
findings reveal that ad hoc measures to address the impact of the
disasters on the vulnerable populations serve only as a partial solution
and do not address their historical vulnerabilities.1 This is the case not only
in Kerala but also in the entire country.
The TEK-Way seeks to challenge these bandaid recovery strategies by
developing cognizance of their inherent and newer vulnerabilities to evolve
a more inclusive response and nurture resilient communities.

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

To improve the efficiency of interventions, the approach taken forward seeks
to address the root causes of the vulnerabilities through focused research on
the communities to understand their values, practices, and the power
dynamics and injustices that revolve around them. This helps ensure that we,
as designers, are respective and responsive to the context we engage in.
Apart from the communities, a thorough study is conducted on the
landscapes to help understand the natural or manufactured causes of the
disasters and develop strategies that stabilize the landscape.
These studies help build an awareness of the communities, the changing
landscape, and, most importantly, issues needed to be addressed.
The project aims to break the societal dimensions and encourage a
collaborative, community participatory system that creates a new
infrastructure involving the development of reflexivity and adaptability of
communities and operates as a model for retrofitting modern systems which
currently fail to represent the interests of the vulnerable populations and the
environment.

Methodology

Research
The designers and planners along with NGO’s working on the
recovery processes disasters collaborate and conduct research in
order to better understand the landscape, the community and their
needs.

Awareness
This research effort is made available to the public to spread awareness and highlight the importance of the communities, their practices
and impacts on their lives.

Strategizing
The different stakeholders namely, the Adivasis, government, NGO’s,
designers, business teams, community, educational institutions can
come together to ideate mitigational strategies for implementation.

Implementation
Implementing these strategies in hope of a resilient future.

1 Thummarukudy, M., & Peter, B. (2019). Leaving No One Behind: Lessons from the Kerala Disasters
[PDF]. Kozhikode, Kerala, India: The Mathrubhumi Printing and Publishing Company Limited.
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Wayanad is the least populated district of the State,
and its population constitutes 2.47 percent of
Kerala’s total population and covers 5.5 percent of
the land. The district constitutes a sizable Adivasi
population and roughly one-third of all the Adivasi
communities of the State. These communities form
the poorest section of the district’s population, and they fall behind the
rest of the people of Kerala in terms of literacy, income, and health. Despite
being a significant section of the district’s population, they do not have
adequate representation in decision-making bodies, including the local
leadership of major political parties. The majority of the Adivasis of Wayanad
are agricultural laborers or marginal farmers.
The district’s main Adivasi communities are Paniyans, Adiyans,
Kattunayackans, Mullu Kurumans, Urali Kuruman, and Kurichians. While
some communities were traditionally settled cultivators with considerable
land holding, most of them were landless laborers. The Kaatunayakans are
hunters and gatherers, living inside reserve forest or in its fringes, leading a
relatively isolated existence. 1

The Adivasi Communities
of Wayanad

MANANTHAVADI

SULTHAN BATHERY
MANANTHAVADI

KALPETTA

SULTHAN BATHERY

KALPETTA

1 Indian Institute of Management Kozhikode (IIMK), (2006). Wayanad Initiative: A Situational Study
and Feasibility Report for the Comprehensive Development of Adivasi Communities of Wayanad [PDF].
Kozhikode, Kerala, India: Centre of Excellence – Indian Institute of Management Kozhikode.
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Paniyans & Adiyans

LOCATION
Paniyan
Adiyan

MANANTHAVADI

SULTHAN BATHERY
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KALPETTA

Fishing Net

POPULATION
Paniyan

Adiyan

48% 9%
OCCUPATION
Bonded Labourers
Agriculturalist
Village community labourers
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Paniyans and Adiyans are landless communities. They
are traditionally bonded laborers attached to local
landlords.
They are involved with paddy
cultivation and live in hill slopes and near the paddy
fields adjacent to the land belonging to the landlords.

SKILLS

Weaved Weather
protective gear

Handicrafts

Even after the abolition of bonded labor, they were
depending on their former landlords for support and
employment.
Apart from agriculture ther are also into weaving and
handicraft making.
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Kaatunayakans

LOCATION

Kaatu - Forests
Nayakan - Heroes

Kaatunayakan

MANANTHAVADI

MANANTHAVADI

SULTHAN BATHERY

SULTHAN BATHERY
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KALPETTA

POPULATION

The community, also known as Thenu Kurumba, was
traditionally hunters and gatherers.

12%
OCCUPATION
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KALPETTA

They are dependant on forest resources. A collection
of Non-Timber Forest Produces is their major
MANANTHAVADI
economic activity.
Occasional forest labor and wage labor in agriculture
sector also contribute to their income.
Honey harvesters
Hunter gatherer
Agriculturalists

SULTHAN BATHERY

KALPETTA
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Kurichiyas & Kurumans

LOCATION
Kurichiyas
Kuruman

MANANTHAVADI

SULTHAN BATHERY
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KALPETTA

POPULATION
Kurichiyans

Kurumans

The Kurichiyans and Kurumans were settled
agriculturalists.

48% 9%

The community still have land holding, and are very
skilled agriculturalists.
They also have various techniques of water harvesting,
and irrigation.

OCCUPATION

The Urali Kurumans are skilles artisans and are into
weaving of various kinds, they make various products .

Bamboo Weaved
Baskets

Water Harvesting
using Toddy palm
stalks

Rope-making out
of coir husks

Seed storage

Agriculturalists
Artisans
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Colonization
High morbidity

Decline of
NTFP

Forest regulations

LANDLESSNESS

Plantations
Dams
Preservation and
Conservation projects

Displacement

Issues faced by the
Adivasis1

1 Abstracted from “Wayanad Initiative- A survey
conducted by the Indian Institute of Management,
Kozhikode, Kerala, India”
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LOW FAMILY INCOME
Unemployment

Government
projects

Forced to send
children to work

Food shortage

Low Representation

Absence / Dropping
out of school

Low education
Level

Introduction of
Cash Crop
Conversion of
paddy fields
Lack of alternative
skills

Migration in
search for work

Loss of adivasi culture
and traditional practices

Issues relating to the rights of Adivasi communities
over land are crucial, have a long history of struggle,
and have dynamic content. From invasions to
colonization to internal colonization, the habitat of
Adivasi communities has undergone drastic changes.
The introduction of new forest acts, laws, and
regulations has caused conflicts between the Adivasis and the Government.
The Adivasis are called ‘illegal occupants’ and ‘encroachers.’ These
movements led to the Adivasis losing control over the land and forest,
making them landless and dependent on the government or plantation
owners for economic support. With the Government taking over the
forest lands, there was a reduction in the availability of Non-Timber Forest
Products that was one of the financial sources, hence leading to low family
income.
Another significant economic source for the Adivasis of Wayanad is
agriculture. The introduction of cash crops and large-scale immigration
of settler farmers from other districts has reduced the employment and
incomes of the agricultural sector and affected the livelihood of Adivasi
communities. Though some of the Adivasis do take part in the cash crop
farming practices under plantation owners, there has been a drastic fall
in the price of cash crops, which reduced the incomes—causing them to
migrate, searching for other jobs.

Based on a survey conducted by the Indian Institute of Management,
Kozhikode, Kerala, many interventions made by the Government to
uplift the quality of life of the Adivasi communities did not give desired
results. However, the initiatives made in the social sector, particularly after
decentralized planning, about eighty percent of the Adivasis are staying in
“pucca houses,” built mainly with Panchayat assistance. Most of the homes
have a size of 100-200 sq. ft. In terms of infrastructure, it is seen that most
of the amenities like telephone booths, public health centers, markets,
schools, etc. are within a maximum average distance of 8 km. The average
distance to school is only 2.5 km.
However, despite the relatively easy access to schools, the dropout rate from
schooling is very high. Drop out is sharp at primary and high school levels. A
variety of reasons like ‘financial problems’ and ‘health problems are stated.
The survey also states that the Adivasi population is relatively ‘young,’
between 20-25 years. This could be due to high birth and death rates.
There is a sharp fall in the population above the age of 60. This increased
morbidity rate could be one reason for the increase in drop out from school,
as the children are forced to work and earn for the family. Hence the issue
that raises serious concern about Adivasi life relates to their health, which
could be affected due to a food shortage as there is low family income or
forest produce.
The survey understood that family expenditure is more significant than
income for most of the families surveyed. There is a substantial deficit in the
amount. The basic understanding is that shortage of family income could
lead to a lack of food, increasing health risks, and increasing morbidity rates,
leading to children dropping out of school, hence becoming a vicious circle.
Therefore, two of the major concerns that all these issues lead to are
“Landlessness” and “Low Family Income,” which lead to the loss of their
traditional practices and knowledge.
It was also recognized that despite being marginalized in many ways and
being conscious that the higher echelons of political leadership do not
adequately hear them, the Adivasi communities participate in the electoral
processes and express their views on many contemporary issues. Adivasi
communities show a clear preference against regional parties and a marked
preference for national parties. The communities see this participation in the
electoral process as ‘contributing to democracy,’ as many bluntly expressed.
The fact that communities that face social exclusion can think of democracy
and political participation in the broadest terms gives a ray of hope for the
future of these communities.
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The Landscapes of
Wayanad

Wayanad, which accounts for 5.48% of Kerala’s total
land area, is known for its evergreen forests,
plantations, wildlife, mist-clad mountains, and
valleys. Forests, rich in resources, cover 37% of the
total area of the district. The district is divided into
three Community Development Blocks- Kalpetta, Mananthavady, and
Sultan Bathery.
Wayanad district lies on the southern tip of the Deccan Plateau. 38% of
the total area is covered with forests, which fall under three types, 1.
Plateau deciduous, 2. Tropical evergreen, and 3. Tropical semi-evergreen.
The most common is plateau deciduous found at an elevation of 700 to
1000 meters above mean sea level. They are primarily located on the
eastern side of the district, where there is high rainfall. The districts’ center
is hills lower in height, while the northern parts have high hills. The
eastern part of the district is low-lying and is full of plantations like tea,
coffee, banana, pepper, and cardamom.
Wayanad gets an average rainfall of 2500 mm a year. Annual rainfall is as
high as 3000-4000 mm in the high altitude western border of the district.
The district has four seasons viz. cold weather (December to February), hot
weather (March to May), South West Monsoons (June to September), and
North East Monsoon (October to November). During the hot weather, the
temperature goes up to 35°C, and during the cold weather, the
temperature goes down to 15°C.
The major river of Wayanad is the east-flowing Kabani, an important
tributary of Cauvery. Kabani and its three tributaries drain almost the
entire Wayanad district, viz., Panamaram river, Mananthavady river, and
Thirunelly river. The other important rivers are Mahe and Chaliyar. Mahe
river originates from the western slopes of the dense forests of
Mananthavady Taluk. The Chaliyar River originates from the Elambileri hills
of Sultan Bathery Taluk and flows through Ernad and Kozhikode Taluks
before it empties into the Arabian Sea.
The district has high floral and faunal diversity. However, the ecosystem of
Wayanad has been facing significant stress, human as well as natural.
Forest degradation and high input crop pattern has substantially altered
the ecosystem. The district now has two climatic zones, the dry zone lying
in the east and the wet zone lying in the western parts of the district. The
introduction of new crops on a massive scale has significantly reduced the
groundwater level, and certain parts of the district face a drought
situation.1
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Studies
An analysis of the topography of Wayanad is conducted to identify the high-risk areas.
Based on research conducted by Nansen Earth Institute, Kerala, the landscape was divided into five categories:
stable, moderately stable, moderately unstable, highly unstable, and critical. The slope values under these zones
are compared and mapped out with the GIS data based on topography, rainfall, drainage density, and soil to
identify the high-risk zones.
The studies identified that the high-risk zones fall under similar zones as the built area, agriculture, and barren
areas located around the forests. This shows that these man-made instances could be causing stress to the
landscape hence, triggering the landslides.

1 Indian Institute of Management Kozhikode (IIMK), (2006). Wayanad Initiative: A Situational Study and Feasibility Report for the Comprehensive
Development of Adivasi Communities of Wayanad [PDF]. Kozhikode, Kerala, India: Centre of Excellence – Indian Institute of Management Kozhikode.
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1

Topography
Analysis

STABLE

MODERATELY STABLE

MODERATELY UNSTABLE

HIGHLY UNSTABLE

CRITICAL

Slope

<5%

5-10%

10-15%

15-30%

30-70%

75 in

87-103 in

119-134 in

Rainfall

The TEK-Way: Traditional Ecological Knowledge: A Catalyst To Building Resilient Communities

56-71 in

Drainage Density

<0.01 mile/sq.mile

0.01-0.03 mile/sq.mile

0.03-0.05 mile/sq.mile

0.05-0.09 mile/sq.mile

0.09-0.18 mile/sq.mile

Soil

Loam
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Clay

Gravel + Clay

Abstracted from the study titled “Identification of potential landslide vulnerable zones of Wayanad district, Kerala” by Jishnu Sachithanandan 69
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High Risk Zones
Based on the studies conducted previously
the high risk zones are identified and
color coded.
70
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Built Up
Forests
Barren Land
Agriculture

Land Use Map
The land use map is overlaid over the
High Risk Zones and it is identified the the
Built area, Forests and Barren Land fall
under the zones most under risk.
Which could also be the reasons/
causative factors triggering the disasters.
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From the topography analysis of Wayanad, it is noticed
the the district has evident steep slopes. Hence,
every landslide that occurs is considered natural and
Conflicts
triggered due to the rain and steep slopes.
However, the terrain’s modification due to human intervention in the forms
of urbanization and plantation systems is a major catalyst in this process.
Based on the previous studies conducted on the landscape, it is recognized
that there are multiple landslide zones in Wayanad that are left abandoned
and called “risk zones.”
But these lands came to become risk zones because of various human-made
conflicts like conflicts between,

The Landscape Typology

A Landscape Of

1. Forests and Plantation
Forests and traditional crops are being cleared for the introduction of cash
crops.
2. Plantation, Roads, and Drainage
The more land cleared for plantations and roads due to urbanization causes
severe damage to the natural drainage system.
3. Topography and Construction
Construction takes place without taking into consideration the topography,
which makes the land vulnerable.

Forests x Plantation
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4. Construction and Water Bodies
Houses are constructed in the active floodplains, taking away the room for
water, affecting drainage, and causing floods during adverse conditions.

Plantation x Roads

Construction x Topography
Streams/Rivers x Construction
RAINS

RAINS

STEEP SLOPES
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STEEP SLOPES

URBANIZATION

RAINS

URBANIZATION

STEEP SLOPES

PLANTATIONS

STEEP SLOPES

URBANIZATION

URBANIZATION

PLANTATIONS

PLANTATIONS

PLANTATIONS
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Chapter Four
The TEK-Way
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The TEK-Way Strategy
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RESTORATION

LAND

WATER

PEOPLE

Soil Stabilization
+
Vegetation

Drainage
+
Room for water

Land
+
Identity
+
Economy

The TEK-Way envisions a system that can tackle
issues in this Landscape Of Conflicts by restoring the
existing abandoned sites to life. This process aims to
deal with issues related to land, water, and people in
order to understand how these systems could be
applied to preparedness and hence become models
of resilience catering to the surrounding landscapes.

RESILIENCE
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2017

2019

The Testing Ground

Puthumala, Wayanad, Kerala, India

Puthumala, a plantation village near Meppadi is 20 kms away from Kalpetta in Wayanad district and is located
at 1230 m above mean sea level. In 2019, due to heavy rainfall in the monsoon season, severe floods and
landslides affected the state of Kerala. A massive landslide occurred at the Puthumala village. The epicentre of
the landside was 290 metre high on the mountain which brought down 20 hectares of land pushing it to a
distance of about 2 kms.1
Slope
10-15%
Type of Material & Flow
Debris FLow

Landuse/ Landcover
Forests, Tea and Cardamom plantation, Houses
Impacts
Almost the entire village was destroyed, taking away
lives and homes.

Causative Factors
-Steep natural topography
-Degrading anthropogenic activities, such as unplanned tree-cutting, adverse modification of slope,
plantation and construction of houses
-Drainage alteration

Remedial Measures Taken
Families moved to relief camps
Land is currently abandoned

1 Desai, Sujeet & Chakurkar, Eaknath. (2020). Landslide events of Kerala, their causes and impacts: A Case study of Puthumala Landslide in Wayanad District.
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Puthumala post the landslide
event
84

The analysis of the rainfall data showed that in a
span of just 24 hours before the landslide, the area
received around 500 mm of intense rainfall. The
Puthumala landslide started out as one of those
smaller landslides which occurred deep inside the
forest. However, the landslide turned catastrophic
because the soil structure in the lower parts was

fragile and soaked in rain. When rocks and soil
crushed under pressure, it turned into a huge
landslide. It was observed that a large portion of the
hill collapsed and a huge strip of valley land was
filled with mud, rocks and debris. Some of the major
factors for landslides in this region were high rainfall
intensity resulting in the soil disintegration,

deforestation, shallow soil depth resulted in water
seeping into the cavities or soil piping, cardamom
farming on the side of the mountain made the soil
loose, vanishing stream length due to construction
and occupation, unscientific construction and mining
on the hill which changed the structure of the soil.1
1 Desai, Sujeet & Chakurkar, Eaknath. (2020). Landslide events of Kerala, their
causes and impacts: A Case study of Puthumala Landslide in Wayanad District. 85
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materials.
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available
earth
materials.
few existing traditional practices, namely: Earthen
Bund, Stone Bund, Vegetated Hedges, Mulching,
Trenches, Intercropping, and Stone Check dams, were
studied.
All the practices are mainly used to prevent soil
erosion, reduce runoff, increase water infiltration,
improve soil fertility, etc. However, they work in
milder conditions and tend to breach during heavy
rainfall and hence, would require an added system to WHERE WHERE
WHERE
stabilize it against more adverse conditions.
Agricultural
andand
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Agricultural fields
andfields
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fields
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To do this, the unacknowledged practices of the
Adivasis are tapped that could help achieve resilience
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A barrier constructed out of stone.
A barrier constructed
of stone.out of stone.
A barrier out
constructed
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MULCHING
WHAT
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A mulch is a layer of materialor covering
such as straw or compost, applied to the
surface of soil around plants.

WHERE
Agricultural fields, Homstead gardens,
planted areas

WHY
Prevents excessive evaporation or erosion
and enriches the soil fertility.
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The Puthumala Strategy

Puthumala was identified as the site to re-seed the
idea of co-existence with nature. The site is divided
into three zones to tackle issues like soil stabilization,
drainage, toe stabilization, and degrading stream
corridor as separate entities that form an
interconnected system.
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The first zone is the Uphill-the forest area. Post the landslide, the ground
has been left abandoned, making it prone to landslides in the future. An
effort needs to be taken to clear the land, stabilize it, and restore it.
The design strategy aims to tap the weaving techniques of the Adivasis
and build coir mats that could help achieve the stabilization required. The
coir mat naturally decomposes, providing nutrients to the soil, and soon
the plant roots take over, hence stabilizing it. The restoration action could
happen in three stages through a collaborative community engagement
system.
The next zone is the Midhill- the plantation area. The current plantation
system neglects drainage causing rainwater to run over the slopes carrying
debris.
Hill-side trenches, irrigation channels, drain gutter, and Bamboo weaved
toe-stabilization are the strategies introduced in the new system of
plantations.
The next zone is the Toe of the hill- the stream. The debris from the
landslide is accumulated in the stream, blocking it and causing floods
during adverse conditions. The stream corridor needs to be re-established
to provide room for water.
The area acts as the production zone for the other strategies proposed.
Workshop areas are created, homestead farming is revived, and a coir
pillow farming system is practiced over the stream, which transforms into
a floating system during the wet season.
The three zones act as a system that provides for each other and help
restore the land as well as spread awareness on traditional practices, and
develop a sense of respect for it while encouraging community
empowerment and economic development.
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TOE OF THE HILL
Stream

LEGEND
Uphill
Midhill
Toe of the hill

+

Contour
Stream

MIDHILL
Plantations

Homes
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+
+

UPHILL
Forests

Puthumala is
located 4035 Feet
above sea level

Zone of depletion
Zone of Accumulation
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The Uphill

Rebuilding the forests

Crown exposed makes
the area prone to
future landslides
Soil Stabilization
required
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Top soil lost

Abandoned Land

Lose Debris on land

Post the landslide, the ground has been left abandoned and could be leading
to landslides in the future. The land currently has debris all over that gets
accumulated in the stream, blocking the room for water. Hence, an effort needs
to be taken to clear the land, stabilize it, and restore it.
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Plant Saplings

Bamboo Fencing
Coir Mat
Mulching

Irrigation Trench
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STAGE 1

STAGE 2

STAGE 3

Land is cleared
Temporary Bamboo Fencing during the restoration period
Irrigation Trenches dug out
Mulching using straw from rice paddies

Coir Mat placed over for erosion control and soil stabilization

Plant Saplings grown ex-situ planted over the coir mat
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Coir, or coconut fibre, is
a natural fibre extracted
from the outer husk of
coconut.

De-Husking - The
coconut is split into halves
and the husk is peeled
out.

Drying - The clean fibres are
spread on the ground to dry
under the sun.

Twisting - The fibres are twisted
using hand and spinning wheel
to make ropes.

Retting - is a curing process during which
the husks are soaked in water to encourage
the action of naturally occurring microbes. This
action partially decomposes the husk's pulp,
allowing it to be separated into coir fibers and
a residue called coir pith.

Extracting - Workers beat the retted pulp
with wooden mallets to separate the fibers
from the pith and the outer skin.

Product - Coir Ropes

Construction of Coir Ropes
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Coir Rope is
interwoven through
the weaved set

Coir mat is placed on
the land with U-stakes

Coir Rope is
weaved around
the framework

Sapplings are planted
over the mat

Wooden
Framework
with nails

In 6-7 years the Coir
Mat decomposes
naturally and provides
nutrients to the soil

Construction of Coir Mats
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Uphill
Strategy
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The Midhill

Upgrading the Plantation System

Soak Pits
Slope Modification
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Surface Runoff

Drainage Alteration

The site is home to numerous tea plantations and houses constructed within
the active flood plain; it was observed that plenty of rainwater was running
over the slopes during the landslide event due to lack of proper drainage. There
is a necessity for hill trenches/ irrigation channels to allow surface runoff to be
suitably channelized.
The plantations replace the natural vegetation, modification of slope is noticed,
and dug-up soak pits were constructed along the plantations for recharging
groundwater and domestic water supply, thereby obliterating the natural course
of drainages in the area.
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Bamboo

Irrigation channel

The Bamboo stalks are
then cut into various
sizes to make the
required products

Soaking

Harvesting and
Cutting

Bamboo Fence

Drain for
surface runoff

Culvert
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Hill-side trenches, irrigation channels, drain gutter, and bamboo
weaved toe-stabilization are the strategies introduced in the new
system of plantations.
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Midhill
Strategy
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The Toe of the hill

Re-establishing the stream corridor

Plantations
Houses
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Debris and surface runoff
get accumulated in the
stream blocking its flow

Human developmental interventions have obstructed the runoff water flowing
through the stream. The debris from the landslide and surface runoff is
accumulated in the stream, blocking it and causing floods during adverse
conditions
There is a requirement to reestablish the stream corridor, provide room for
water, and live with it.
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Weaving/
Rope-making

Workshop Area

Coco
Compost
Area

Bamboo Check
Dam

Homestead
Agriculture

Coir Pillow Farming

Dry Season
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Workshop Area
moves indoors

Coir Pillow transforms to
Floating Agriculture

Wet Season
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Conceptual view of the Workshop
Area
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Hands-on

A Material Experiment
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F

To understand the water-holding properties of the
material coir, an experiment was conducted by
building a prototype of the coir pillow agriculture
system using coir ropes, coconut husk, and
wheatgrass seeds. The floating ability of the model
was checked and tested on a waterbody. The
experiment also involved studying coconut husk as
an alternative to the soil in this system.
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The coir ropes are weaved around a framework and
interwoven to make a mat.

The mat is filled with coconut husk, which acts as a
growing medium for plants. The mat is then tied on
the ends and made into a pillow-like structure.

The coir pillow is soaked in water, and wheatgrass
seeds were sown over it. The seeds sprouted and
was fully grown by a week.
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The floating ability of the model was checked and
tested on a waterbody.

The prototype model of
the coir pillow agriculture
system
122
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Toe Of The Hill
Strategy
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The Overall System
The three zones act as a system that provides for
each other and help restore the land as well as
spread awareness on traditional practices, and
develop a sense of respect for it while encouraging
community empowerment and economic
development.
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Reflection

Living in the era of climate change and unforeseen
catastrophes, today, designers recognize that
resilience and survival of species are crucial to a
thriving environment, yet this seems to be a distant
utopia in practice.
Indigenous traditional ecological knowledge and
practices are living examples of resilient thinking.
However, these communities are at the forefront of climate change as
they face the challenge of modern-day colonialism through the imposition
of the newer, “more advanced” systems and the homogenizing of these
techniques as “primitive.”
Therefore, it is essential to look into this untapped knowledge towards
what we call-a resilient design.
The TEK-Way is an attempt at demonstrating how imbibing Traditional
Ecological Knowledge can aid in creating adaptive communities in the
face of climate change and strengthen and empower them.
The idea of this project is to spread awareness on TEK through a threestep process:
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1. Pilot restoration project at Puthumala through the lens of Land, Water,
and People.
2. The restoration process is replicated in other abandoned sites.
3. This knowledge and model of resilience is made available to
other citizens through a learning process with the Adivasis. It is then
implemented in other areas in the landscape, making it resilient to
unforeseen catastrophes that could occur.
This process helps build an understanding of the indigenous practices and
their role in this era of climate change and inspires a new relationship of
justice and coexistence.
Some of the Key takeaways through this research process that I would
carry forward are:
1. Systems building- As system-thinkers, we need to realize the importance
of small-scale pilot projects on a regional and global scale.
2. Community Engagement- Communities have the solutions to be selfsustaining if a platform is provided. Hence, we need to co-design with
residents and ensure that communities have a role from the design
development to the implementation stages.
3. Economy- We must ensure physical efforts are integrated with economic
benefits so that there isn’t exploitation but justice and coexistence.
4. Awareness- TEK is hidden and its importance sidelined. A shift in
attitude and mindset is necessary for which a platform to learn and break
down stereotypes is necessary to ensure that these skills do not subside.
128

Some questions lingering as I came to the end of this
project were,
1. How can one tackle challenges like the complex,
dynamic and irregular land tenure issues?
2. Can formalization of such techniques for future
generations be the key to preserving this knowledge?
If not, how else can it be preserved?
In today’s day and age, the relationships humans
have with nature and contested landscapes are
essential issues that need to be tackled.
Cultures have existed and respected their landscapes

for thousands of years. The idea of ownership of
land needs to have a paradigm shift. We, as a
species, need to come to terms with the fact that
the environment is not a commodity to possess
by one. As landscape designers, we need to
recognize that cultures have different definitions for
landscapes and how they perceive them. We need
to be accommodative of this fact, and therefore be
respective and responsive to the context we engage
in.
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The
TEK-Way
Smera Rose Jacob

The TEK-Way is a challenge to the long arm of
globalization by looking into multi-generational
wisdom, the hidden strength of every community
but forgotten in the endless race for
“modernization”. It inspires a new relationship of
justice and coexistence by exploring and rebuilding
an understanding of traditional ecological
knowledge and spreading awareness of its
importance and role in this era of climate change.

